Introduction
Nuclear transplantation, and its application to the production of genetically identical mammals, has the potential to become an important procedure for studying nuclear-cytoplasmic inter¬ actions in embryos and to improve the rate of genetic gain in animal production (Bondioli et al, 1990; Robl and Stice, 1990) . Lack of knowledge in some of the many steps involved in the procedure have led to a low overall efficiency of approximately 1-6% in producing offspring (Yang, 1991) . One of these steps involves the removal of the genetic material contained within the recipient oocyte (enucleation). Total chromosomal removal is necessary to (1) eliminate any genetic contribution of the host cytoplasm and thus assure maximal similarity between cloned animals and (2) avoid ploidy abnormalities with its deleterious consequences to normal development. Owing to the presence of dense cytoplasmic granules in the oocytes of most domestic species, metaphase chromosomes cannot be readily visualized, a factor which causes about 30% errors in enucleation (Prather et al, 1987; Prather et al, 1989; Smith and Wilmut, 1989) .
Ultraviolet irradiation (UV) and DNA-specific binding stains have been used to visualize oocyte and embryonic nuclei, and to assess enucleation efficiency after micromanipulation (Critser and First, 1986; Prather et al, 1989; Smith and Wilmut, 1989 (Tsunoda et al, 1988) . Whereas developmental potential of pronuclei was completely blocked after 20-30 s exposure to UV, developmental arrest due to cytoplasmic effects could be detected only with exposures of more than 30 s. Moreover, a recent report in cattle has shown that exposure to UV irradiation for 10 s has no effect on embryo viability and production of live calves (Westhusin et al, 1992) .
Destruction without the removal of oocyte metaphase chromosomes has been attempted in rabbits using exposure to UV irradiation for 3 min (Yang et al, 1990 (Fig. 4a) . Fine details of these changes were better visualized from densitometric scans of the same autoradiogram (Fig. 4b) (Ikenishi el al, 1974) . Effects on the metabolic activity of mitochondria would probably be detected only at the later stages of embryonic development when there is an exponential increase in aerobic respiration (Rieger, 1992 (Okada et al, 1974) . This defect has been shown to be due to damage to the transcriptional ability of mitochondria and could be corrected by cytoplasmic injections of mitochondrial rRNA (Kobayashi and Okada, 1989) . In mice, animals produced by nuclear transplantation carry mitochondrial DNA from both donor and recipient oocytes (Smith et al, 1991) and this finding emphasizes the need for care when using UV-irradiation for enucleating oocytes in the embryo cloning procedure.
